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Abstract : With the global energy transition and the advancement of the "dual carbon" goals, traditional coal-
fired power plants face challenges in fuel management such as inefficiency, data fragmentation, and
coarse carbon emission control. This study focuses on developing an intelligent full-process fuel
management system for smart power plants. By integrating loT, big data, and Al technologies, we
establish a digital control platform that covers all stages from fuel inspection upon arrival, storage
blending, to coal transportation automation.The system adopts a layered architecture design, featuring
high—performance server clusters and distributed storage systems in the hardware environment, while
integrating MySQL and HBase databases with the Spring Boot development framework in the software
environment to achieve real-time collection and intelligent analysis of multi—source heterogeneous
data. Core functional modules include fuel unloading management, 3D inventory visualization, coal
blending optimization, and digital twin decision support. Through improved genetic algorithms and
LSTM neural network models, the system has reduced coal blending accuracy to within 0.5%,
decreased calorific value loss by 12%, and lowered carbon emission intensity by 15%-20%.

Keywords : smart power plant; fuel management; intelligent system; internet of things; big data
analysis
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